The concept of a knowledge economy
The "knowledge economy" is a recent phrase in management literature that denotes the importance of knowledge management in economic growth and sustainability. To understand why knowledge management has grown in importance in recent years, it is necessary to look at the economic context within which it is developing (Morrow 2001) . Knowledge economy involves consideration of networked economy and the role of information and knowledge in economic performance.
According to Morrow (2001) , networked and/or knowledge economy share common themes: (1) that developments in technology, especially information and communication technologies, are altering the economic bases of, at least developed countries; (2) that the key industries in this new economy are knowledge-intensive and heavily dependent on knowledge workers; (3) as a consequence of globalization, competitive advantage between nations rests on the extent to which they can develop their knowledge industries and knowledge workers; and (4) that the knowledge component of all industries is increasing and that value-added comes from the substituting physical resources with intangibles. Davenport and Prusak (1998) emphasize that production of ideas and not goods is the source of economic growth. Morrow (2001) credits technology facilitating growth in that it allows ideas in the form of techniques, research results, protocols, etc. to be globally distributed. Technology has also enabled industries to globalize and relocate to take advantage of low-cost, low-skilled labour elsewhere while still coordinating and controlling operations from home base. Technology has further facilitated the development of a new range of industries based primarily on the production of information and knowledge. Skyrme (1999) identifies some characteristics of a knowledge economy:
• Every industry is becoming more knowledge intensive;
• Industries are using knowledge to produce "smart products and services" which command premium prices;
• The market value of most business organizations is several times higher than the value of their physical assets as recorded in their balance sheets; and • Trade in intangibles has come to mean that there is a growing range of intangibles that are traded in their own right. (Skyrme 1999:12-13 ).
Tissen, Andriessen and Deprez (1998) identify certain signs of the presence of a knowledge economy as:
• Growth of technology-driven companies, with a major knowledge component are outgrowing almost every other company; • Many traditionally industrial companies -those designed and built to produce physical products -are being forced to produce and provide knowledge products and services; • Knowledge workers are becoming the dominant factor in the Knowledge Economy, just as farmers were the dominant factor in the agricultural age, and as workers were in the industrial age; • The increase in complexity has resulted in a growing need for specialization and this trend will only increase because the knowledge sector is where the jobs are; • Employment opportunities in other sectors are decreasing in line with the increase in knowledge services; and • Industrial-based economies are declining and in many countries, services are providing a significantly larger share of Gross National Product) GNP. (Tissen, Andriessen & Deprez 1998) In a knowledge economy, the question should not be whether knowledge-based and intangible assets are tradable. Instead, the question should be how to identify knowledge-based and intangible assets purposes of trade, measurement of value and management of such assets.
Other characteristics of a knowledge-based economy according to Andriessen (2004) include:
• Knowledge replaces labour and capital as fundamental resources in production and intangible assets create a substantial part of the value added of companies; • The knowledge content of the products and services is growing rapidly; • The concept of ownership of resources has changed: knowledge resides in the heads of employees of organizations; and • The organizations have changed and the management of intangible resources is different from tangible or financial resources.
Knowledge workers in the knowledge economy
In the knowledge economy, there is a category of workers who have come to be identified as "knowledge workers." Who are the knowledge workers and what is the nature of their work? Gurteen (2006) defines knowledge workers thus: Knowledge workers are those people who have taken responsibility for their work lives. They continually strive to understand the world about them and modify their work practices and behaviours to better meet their personal and organisational objectives. No one tells them what to do. They do not take 'no' for an answer. They are self motivated. Gurteen (2006) outlines the characteristics of knowledge workers as:
• Workers who take responsibility for their work;
• Workers who cannot be coerced, • Workers who cannot be bribed, manipulated or rewarded • No amount of money or fancy technology may 'incentivize' knowledge workers to do a better job;
• Knowledge workers see the benefits of working differently for themselves;
• They are not 'wage slaves'-they take responsibility for their work and drive improvement.
In a knowledge economy, more and more work is knowledge-based (Drucker 1993) . Drucker (1993) argues that even manufacturing jobs in a knowledge economy require professional expertise and mastery of a large body of knowledge. Most workers in the knowledge economy in effect are knowledge workers. This same trend towards more knowledge workers is present in service industries, not-for-profits organizations and in government. Drucker (2003) suggests that one-third of all jobs in a knowledge economy are filled by the highly productive group he calls knowledge workers.
Knowledge work involves information gathering, imagination, experiment, discovery, and integration of new knowledge with larger systems (Myers 1996) . With this nature of knowledge work, Myers argues that bosses cannot order about knowledge workers like the ditch diggers or assembly-line bolt turners of the yore. Myers further contends that if knowledge workers are any good at all, they soon learn more about what they are doing on a specific project than their bosses can. Knowledge work inherently has a large component of self-direction and team and may be hampered by remote control from distant bosses. As we move further into the knowledge economy and beyond bureaucracy, ways should be found to organize so that all work is knowledge-based, bringing everyone's native intelligence and collaborative abilities to bear on constantly changing ways of achieving shared goals.
4.2 The sub-Saharan Africa region Sub-Saharan Africa refers to the countries of the African continent south of the Sahara desert. Geographically, the demarcation line is the southern edge of the Sahara desert. Some countries such as Chad, Mali, Sudan, Niger and Mauritania belong both to the Saharan desert region and sub-Saharan Africa region.
According to the World Bank (2011) development indicators, the sub-Saharan Africa region ranks lowest in every development indicator. Table 1 shows how the World Bank ranks the sub-Saharan in terms of World Development Indicators. Compared with other regions, sub-Saharan Africa has the lowest Gross National Income per capita (US$ 2,051.2) as 2009, the lowest life expectancy at birth (52.5 years), the lowest primary school completion rate (60%) of the relevant age, lowest rate of access to improved water source (60%), and the lowest internet per 100 people (4.4).
Identification of knowledge-based and intangible assets and the capturing of their value
It is important to identify knowledge-based and intangible assets as they are invisible and intangible. Because of their nature, knowledge-based and intangible assets are not captured very well by any of the traditional measures, accounting or otherwise, that corporations master in their everyday operations (Hauser & Katz 1998) . Because of the nature of knowledge-based and intangible assets, managers may run the risk of 'forgetting' that the knowledge-based and intangible assets are there. Managers may also underestimate the value and contribution of knowledge-based and intangible assets of an organization. Decisions may thus be made which in the long-term might prove harmful and costly precisely because of the damage the 'intangible asset stock' of the organization may cause. Wrong decisions may be made if decision makers of an organization ignore or do not make use of the knowledge-based and intangible assets available within the organization.
It is one thing to invest in intangible assets and it is another thing understanding and accounting adequately for investments in intangibles. Not understanding and consequently not accounting properly for investments in intangibles can have negative consequences. Blair and Wallman (2001) believe that failure to account adequately for investments in intangibles results in understatement of Gross Domestic Product (GDP), of corporate profits, and of personal savings because accounting systems which treat any investments intangible assets as expenses, resulting in overstating the cost of producing current output. Blair and Wallman (2001) further argue that failure to understand the role of intangible assets in the aggregate economy will repeatedly lead to misdiagnoses of economic problems and inappropriate policy responses. 
Intangible assets and the property rights
One important characteristic of an asset or a resource is that it should be owned by a person, a community or an organization. Lack of ability to identify intangible assets may deny countries and organizations in sub-Saharan Africa revenues which may accrue from such assets. In the property rights view, a firm is considered to be a bundle of rights to control the resources it owns. Farok (2001) cites Williamson (1991) as contending that a central position of this view is that "economic performance is largely determined by the way in which property rights are defined." A resource or an asset has several other attributes that, under appropriate circumstances, may enable the use of that resource to generate rents or wealth for its owner. Examples of the attributes of a resource or asset include the resource being unique or ubiquitous, attributes which enable synergistic uses of the resource in combination with other complementary assets. Intangible assets have the attributes of being unique, they can be used in combination with other complementary resources to generate wealth and they are usually owned by a particular individual, a community or by an organization. Because of the apparent strategic importance intangible assets, organizations and countries in sub-Saharan Africa need to devise ways of properly identifying and/or accounting for the kind of intangible assets they own. The control over these attributes (i.e. the right to use the resources, the right to appropriate the returns from the resources, and the right to transfer the location) are called property rights (Furubotten & Pejovich 1974) . Property rights over an asset, whether intangible or physical can be considered the source of wealth associated with the asset in that they provide the necessary conditions for value-creating decisions to be made concerning the asset. The ability of an organization or firm to make such decisions essentially depends on various rights identified and highlighted by the property rights approach. According to Farok (2001) , such property rights include:
• The right to exclude others from use of the asset -one cannot exclude others from use of an asset if one does not have the ability to identify that asset.
• The right to combine the assets with other types of assets -it is not possible to combine an asset with other assets if the asset is not identifiable.
• The right to modify the assets -an asset can only be modified if it is identified.
• The right to transfer the asset-It is not practicable to transfer an asset that is not well identified.
It is true that none of these rights may individually be sufficient to create value. However, exercising various rights in combination may lead to creation of value.
5.2 Appropriation of returns from knowledge-based and intangible assets Assets, whether tangible or intangible are supposed to generate some form of income or wealth for the owner/s. It is important to identify knowledge-based and intangible assets for purposes of appropriating returns or rent for that matter. Income approaches are based around the concept that an asset's worth is equal to the present value of the future returns the asset is expected to generate. This involves forecasting the entity or asset's ability to generate cash and adjusting the future income streams to today's value by discounting for risk. Forbes (2008) suggests a number of income-based methods as being ideal for appropriation of returns from knowledge-based and intangible assets. The methods include royalty relief, intangible asset contribution and multiple-period excess earnings.
Intangible assets and taxation issues
The failure to understand the role of intangible assets in the aggregate economy will lead repeatedly to misdiagnoses of economic problems and inappropriate policy responses (Blair & Wallman 2001 ). Blair and Wallman think there is good reason to believe that the failure to account adequately for investments in intangibles results in understatement of GDP, of corporate profits, and even of personal savings. This is because current accounting systems treat investments in intangibles as expenses, thereby overstating the costs of producing current output. Intangible assets are subject to taxation and if their value is not well understood, it is possible that the assets may either be under taxed or overtaxed by tax authorities. It is possible that the failure to account adequately for investments in intangibles results in understatement of GDP and corporate profits in sub-Saharan Africa. Sun-Saharan African countries need to expand their tax base so as to collect adequate revenues for financing services offered by the governments rather than depending on aid from outside for financing such services.
Abdullah (2004) is of the opinion that tax authorities and multinational companies have been facing great challenges in dealing with transfer pricing of intangible assts. The challenges Abdullah (2004) identifies include:
• The globalization of multinational companies and the rapid expansion in the cross-border business transactions of services and technology; • The shift from a predominantly manufacturing economy to a service economy spurred by innovative technology; and • The increasing importance of intangibles in generating wealth. Levey (2001) argues that in the 21 st century, the significant and fast development of e-commerce and service companies' paradigms in proportion to the bricks-and-motor activities pushes tax authorities around the world to continue the attack of transfer pricing practices of multinational companies by issuing new transfer pricing regulations and adjusting old ones to meet the e-commerce challenges. Transfer pricing regulations may only be streamlined if the value of intangible assets is well understood by both tax authorizes and those who invest in intangible assets.
Globalization has resulted in the presence of multinational companies conducting businesses in all countries of the world. Most developing countries, which are largely excluded from the knowledge economy, have erratic tax regimes. The tax regimes in most developing countries lack expertise to identify and determine the true value of knowledge-based and intangible assets. The rates of taxation on investments are supposed to be determined by the investments' true or close to true value. Multinational companies trading in developing countries may not necessarily reveal the true value of their intangible assets to the tax authorities of such countries. Depending on whether or not the intangible assets are properly identified in a country, they may not be taxed at all or at best they may be taxed at lower tax rates than their true value, resulting in understatement of the GDP (Blair & Wallman 2001) .
Some countries have documented foreign transfer pricing tax rules. Abdullah (2004) urges that it is very important for multinational companies trading in foreign countries to note that transfer pricing tax rules in France, Mexico, the Netherlands, and the United Kingdom may impose penalties of up to 100 percent of the amount of tax determined by tax authorities to be underpaid as a result of a tax audit examination or if tax payers may have acted fraudulently or negligently. For any related party transfer pricing fraud, or substantial valuation misstatement, Canada imposes penalties of up to 10 percent, Japan up to 35 percent, and the USA between 20 and 40 percent. Germany does not specify penalty rates for violations of transfer pricing tax rules. In most developing countries, there is lack of documentation of transfer pricing tax rules for intangible assets. There is no evidence that any country in sub-Saharan Africa specifies penalty rates for violations of transfer pricing tax rules for intangible assets. Practically, intangible assets are transferred from other countries to sub-Saharan Africa on a daily basis.
Intangible assets and competitive advantage
Information, knowledge, and other intangibles now power economic prosperity and wealth creation (Ellis 2009 ). Ellis further argues that intangible assets-worker skills and know-how, informal relationships that feed creativity and new ideas, high-performance work organizations, formal intellectual property, and brand names-are the new keys to competitive advantage. Intangibles and information have been known to drive innovation through a combination of formal research and informal creativity. These elements may be harnessed to fuel the productivity gains and process improvements that may enhance prosperity in sub-Saharan Africa in the 21st century.
In recent years the concept of competitive advantage has taken center stage in discussions of business strategy. Statements about competitive advantage abound, but a precise definition is elusive (Rumelt 2003) . In reviewing the use of the term competitive advantage in the strategy literature, the common theme is value creation. However, there is not much agreement on value to who, and when. This may make the valuing of intangible assets even more unrealistic in subSaharan Africa where many organizations and governments do not appreciate the importance of such assets. According to Rumelt (2003) , there are three schools of thought on value and value creation. One school of thought has it that value is created by favorable terms of trade in product markets. That is, sales in which revenues exceed costs. However, scrutiny of the concept of "cost" quickly reveals problems. What is the "cost" of a scarce resource? A second school of thought holds that advantage is revealed by "super-normal" returns. Again, questions quickly arise. Internal returns are normally measured by some type of market-book ratio. Such ratios include return on capital1, return on assets, marketto-book value, and Tobin's Q. Given such a measure, are supernormal returns "super" relative to the expectations of owners, the economy as a whole, or the rest of the industry? A third school of thought ties advantage to stock market performance. According to financial economics, superior stock market performance stems from surprising increases in expectations. Saloner, Shepard and Podolny (2001) think that "most forms of competitive advantage mean either that a firm can produce some service or product that its customers value than those produced by competitors or that it can produce its service or product at a lower cost than its competitors."They also say that "In order to prosper, the firm must also be able to capture the value it creates. In order to create and capture value the firm must have a sustainable competitive advantage. Dierickx and Cool (1989) argue that competitive advantage is not obtainable from freely tradable assets "if a privileged product market position is achieved or protected by the deployment of scarce assets, it is necessary to account for the opportunity cost of those assets. Many inputs required to implement a strategy may be acquired in corresponding input markets. In those cases, market prices are indeed useful to evaluate the opportunity cost of deploying those assets in product markets. However, the deployment of such assets does not entail a sustainable competitive advantage, precisely because they are freely tradable." Intangible assets may be looked upon as those assets that are not freely tradable.
Resources or assets of an organization are looked upon as antecedents of any competitive advantage that an organization may enjoy. Not much evidence is available on the competitive advantage of intangible assets. The initial studies on resources as antecedents of a competitive advantage were conducted by researchers within the classical resource-based school (Penrose 1959; Wernerfelt 1984) . While in the early stages studies focused on both tangible and intangible resources, towards the end of the 20th century the term "resources" started becoming increasingly replaced by more intangibles-related terms such as core competencies (Prahalad & Hamel 1990) , knowledge (Nonaka & Takeuchi 1995; Grant 1997 ) and intellectual capital (Edvinsson & Malone 1997) . In this article, there is an attempt to show that intangible assets can be relied on to generate value and competitive advantage in sub-Saharan Africa. However, it should be noted that intangible resources should not be relied upon to generate value and competitive advantage in isolation from tangible resources.
According to the resource-based view (RBV), assets, skills and capabilities create value for the firm that leads to a sustainable competitive advantage and superior financial performance (Barney 1991) . Resources used to create a competitive advantage are categorized as tangible (e.g., financial assets, capital, production capability, etc.) or intangible assets (e.g., intellectual property, trade secrets, corporate reputation, culture, employee know-how, etc.) (Hall 1993) . These intangible resources create value and meet the following conditions:
• It is valuable due to its ability to add financial value to the firm (sources of differentiation; • It is rare -meaning only some firms have it;
• It is imperfectly imitable by other organizations; and • There are no readily available substitutes (Barney, 1986; Barney, 1991; Rao, 1994) .
Culture and reputation are considered intangible assets because each adds value through differentiation, it is rare, difficult to imitate, and without substitution (Barney 1991; Hall 1993; Fombrun 1996; Porter 1996; Roberts & Dowling 2002; Kaplan & Norton 2004) . In a survey of business organizations, it was found that corporate reputation is rated as the most important intangible asset contributing to business success because it is the "product of years of demonstrated superior competence, it is a fragile resource; it takes time to create, it cannot be bought, and it can be damaged easily (Hall 1993) ". In the same study, Hall (1993) found out that culture was rated as the fourth most important intangible asset, after product reputation (rated number 2) and employee know-how (rated number 3), since culture afforded the ability to manage change, innovate, create team work and a participative management style, and the perception of high quality standards and customer service. Intangible assets are characterized as more influential than tangible assets because they are more likely to meet Barney's (1991) four conditions (listed above). Hall (1992) refers to intangible assets as the "feedstock" of capability differentials essential for a sustainable competitive advantage. Kaplan and Norton (2004) apply this perspective and develop a "strategic map" to demonstrate how intangible assets, like culture, may be used to attain a strategic advantage and higher performance outcomes in an organization.
The RBV also proposes that an organization's performance will be determined by the distinct bundles of resources or an asset a firm has (Barney 1991) . These bundles generate the firm's sustainable competitive position by its "complex combination of organizational elements" and not necessarily by any single element, regardless of how important an element may be (Carmeli & Tishler, 2004) . This is consistent with Porter (1996) , who shows how a sustainable competitive advantage results from a tight strategic fit among a highly integrated set of tangible and intangible relationships.
The role of knowledge-based and intangible assets in innovation
Innovation is a multi-stage process whereby organizations transform ideas into new/improved products, service or processes, in order to advance, compete and differentiate themselves successfully in their marketplace (Baregheh, Rowley & Sambrook 2009 ). Innovation concerns processes of learning and discovery about new products, new production processes and new forms of economic organization, about which, ex ante, economic actors often possess only rather unstructured beliefs on some unexploited opportunities, and which, ex post, are generally checked and selected, in non centrally planned economies, by some competitive interactions, of whatever form in product market (Dosi 1990) . One may argue that innovation plays a major role in generating competitive advantage not only for organizations, but also for countries and regions. Innovation is recognized to play a central role in creating value and sustaining competitive advantage.
In sub-Saharan Africa, it may be perceived that innovation is confined to business organizations. However, the significance of innovation should not necessarily be confined to business organizations. The USA government has in place an Advisory Committee on Measuring Innovation in the 21 st Century American Economy (2008), and in the UK there has been widespread and ongoing acknowledgement of the importance of innovation. In 2003, the UK Department of Trade commented on the link between continuous innovation and jobs, profit and standards of living: "If UK-based companies fail to innovate, jobs and profits will suffer, and our standard of living will fall compared with other countries". More recently, the UK's Department for Innovation Universities and Skills (2008) commented on the wider implications of innovation in the face of globalization and environmental challenges by highlighting the importance of all types of innovation in creating and maintaining competencies and responding to environmental and demographic restrictions. There is agreement that in order to both sustain their competitive position and to strengthen it, organizations and economies must innovate and promote innovation. Innovation should be made a key policy and strategic issue in subSaharan Africa for purposes of economic growth, creation of jobs, creating and maintaining competencies and responding to environmental and demographic dynamics.
According to the UK's Department for Innovation Universities and Skills (2008) most new ideas do not come as a flash of inspiration to a lone genius inventor; they come from how people create, combine and share their ideas. A country's capacity to unlock and harness the talent, energy and imagination of all individuals is crucial to making innovation stronger and more sustainable. The effects of innovative people are self-reinforcing: innovative businesses are attracted to highly skilled and creative workforces and, in turn, innovative people are drawn towards exciting and challenging career opportunities. Furthermore, innovative people generate new ideas that require skilled people to implement and exploit them.
This flow of ideas brings special advantages to places that have strong capacity to absorb ideas and talent from elsewhere and recombine them to create new knowledge and opportunities. High "absorptive capacities" help places channel global flows into their local economies and become even more connected to the global economy in return. Countries in the sub-Saharan Africa Region are not known to have high absorptive capacities to absorb ideas and talent from elsewhere and recombine them to create new knowledge and opportunities.
Jarboe, Furrow and Athena Alliance (2009) are of the opinion that all countries account for investment in tangible assets in their gross domestic product (GDP) statistics, but no country currently includes a comprehensive estimate of business investment in intangible assets in their official accounts. Most economists agree, however, that intangible assets-which represent an important input into the innovative process-are critical components of the modern economy. In the United States, some economists have suggested that investment in intangible assets now roughly equals investment in tangible assets. Understanding the role of intangible assets-and thus the role of innovative activity in general-is critical to understanding the modern economy. In sub-Saharan Africa, there is very little on the role of intangible assets in innovation in the available literature.
Jarboe, Furrow and Athena Alliance (2009) further argue that the innovation process leads to the creation of economically useful knowledge that exists separately from either people or tangibles, such as equipment or structures. This economically useful knowledge is an intangible that is an output of a productive process as well as an input into the creation of new output. By identifying measures of this knowledge, measuring them using national accounting, and incorporating them into a growth-accounting framework, one can begin to develop a comprehensive set of statistics to better understand innovation as a driver of economic growth.
The regional and geographical dimensions of innovation
According to Moreno, Paci and Usai (2006) , intangible assets are also an important consideration for clusters and the geography of firms, as well as regional linkages. Analysis shows that there are important differences in the inventive performance of regions in economies, as measured by indicators for one of the key types of intangible assets (i.e. patents). Inventive performance is shown to be particularly concentrated in certain regions of continental Europe, North America and Japan. Sub-Saharan Africa is almost completely excluded from inventive performance (see Figure 3) . The development of inventive activities in countries usually takes place in a small number of regions. There are linkages both between geographical areas and between firms as a result of the flow and transfer of intellectual assets and knowledge spillovers. Geography matters for the spatial distribution of intangible assets and innovation activities in particular, as knowledge flows and specific skills often require proximity to be fully exploited.
Preliminary results from work pioneering a new OECD regional database (Usai et al., 2008) indicate that the regional distribution of innovation is skewed, especially in Europe. They confirm that highly inventive regions tend to cluster together. There are linkages both between geographical areas and between firms as a result of the flow and transfer of intellectual assets and knowledge spillovers. Moreover, the geography of innovation is influenced by factors such as regional and local governance, infrastructure and factor endowments (e.g. skilled labour), alongside national factors such as macroeconomic conditions and policy frameworks, specifically on competition, R&D, and intellectual property right (IPR) protection all of which are rather weak in the sub-Saharan Africa region. Cross-country differences point to the importance of national innovation systems. The results also indicate the importance for innovation of linkages within firms across regions. At the same time, the most inventive regions tend to have relatively more multi-regional firms among their innovative firms. It is important to arrive at a better understanding of these processes, in order to maximize the returns to innovation and optimizing the effects and efficiency of innovation policy. Usai et el., (2008) state that the inventive performance of a region can be related to the share of skilled workers as the concentration of skilled workers in a region should enable externalities to materialize since direct communication enables flows of information and tacit knowledge. At the same time such a concentration can give rise to important pecuniary externalities in the job market for talented and experienced workers and researchers. Sub-Saharan Africa faces the challenge of losing skilled workers and experienced researchers to regions and countries where conditions of inventing are more favourable. The density of economic exchanges and contacts is assumed to act as a catalyst for agglomeration effects. Innovation systems have been found to matter for innovation performance at the aggregate level and regional innovation institutions and strategies are likely similarly important in stimulating and diffusing innovation. Regional innovation institutions in sub-Saharan Africa are not known for remarkable inventions although they have the potential. Because of its geographical location, sub-Saharan Africa does not benefit from spillovers of innovations and knowledge from other regions which lead in inventions. The production of knowledge in a region may depend not only on its own research efforts, but also on the knowledge stock available in the whole economy and on its ability to exploit it. Many factors, including those external to the region, can have an impact on technological activity, such as trade and investment flows and common markets for skilled labour and final goods.
Per capita invention performances in different regions

Creation of value from intangible assets
Can firms in sub-Saharan Africa create value from knowledge-based and intangible assets? According to the OECD (2008) the ability to create value from intellectual assets at the firm level is highly contingent on the management capabilities in individual firms and the implementation of appropriate business strategies. There are essentially three ways in which value can be created at the firm level: 1) by increasing the consumer surplus; 2) by increasing the producer surplus; and 3) by increasing the stock market valuation of the firm. OECD (2008) further contends that work on the impact of research and development, patents, human capital and software shows that the average returns on investment in intellectual assets can be large. Many organizations in sub-Saharan Africa are government-owned and the primary objective of governmentowned organizations is to provide goods and services to members of the general public at affordable costs. Governmentowned organizations in sub-Saharan Africa don't look at research and development as a priority as they are not under any pressure to improve the quality of their goods and services. Many government-owned organizations in sub-Saharan Africa have for a long time enjoyed monopoly in the goods and services they provide. Such organizations do not invest in research and development and link their research findings to their business strategy. Such techniques are particularly important in competitive industries where innovative products rapidly become commodities through follow-on innovation and imitation. The ability of organizations to manage risks is also important, requiring systems of internal control and good information including with respect to intangible assets.
The increasing importance of intellectual assets for value creation is reflected in corporate expenditure, whereby investment in intangible assets appears to be approaching levels comparable to investment in tangibles. The OECD (2007) estimates that investments in intangible assets in some advanced economies amount to between 7.5% and 11.7% of gross domestic product, depending on the country. Corrado et al., (2005; estimated the annual investments in intangible assets by US businesses in the late 1990s, highlighting the growing importance of investment in intangibles (see Figure 4) . Source: Corrado et al., (2005 Corrado et al., ( , 2006 10 Findings and discussion In the available literature, there are many issues pertaining to creating value from knowledge-based and/or intangible assets. Some of the most important issues include competent management, technical know-how, the geographical dimensions of innovation, which are largely influenced by factors such as regional and local governance, infrastructure and factor endowments (e.g. skilled labour), alongside national factors such as macroeconomic conditions and policy frameworks, specifically on competition, research and development, and intellectual property right protection. Crosscountry differences point to the importance of national innovation systems. The results also indicate the importance for innovation of linkages within firms across regions. At the same time, the most inventive regions tend to have relatively more multi-regional firms among their innovative firms. It is important to arrive at a better understanding of these processes, in order to maximize the returns to innovation and optimizing the effects and efficiency of innovation policy. There are various types of "economies of agglomeration", related notably to the use of common resources by innovative actors. For instance, agglomerations benefit from positive "local externalities" such as lower communication, transportation costs and knowledge spillovers. Sub-Saharan Africa is far away from innovative actors who are mostly in North America, Western Europe and Austrasia. The local availability of skilled labour, of competitive firms and the presence of high quality publicly funded research (universities, public laboratories) have also been found to matter. Universities and public laboratories in sub-Saharan Africa are not well equipped for purposes of generating innovation. A problem for Africa as a whole, as it has been for China and India, is the hemorrhage of talent (Adams, King & Hook 2010) . Many of Africa's best students take their higher degrees at universities in Europe, Asia and North America. Too few of those who graduate with higher degrees from foreign universities return to Africa. The African Diaspora provides powerful intellectual input to the research achievements of other countries but returns less benefit to the countries of birth. Those who stay away from sub-Saharan Africa could be counted on to conduct research, innovate and come up with new inventions. That is at least in part because of a chronic lack of investment in facilities for research and teaching, a deficit that need to be remedied by governments in the sub-Saharan region. In its report, UNESCO (2007) stresses that science and technologies are critical not only to Africa's economic prosperity but also to such matters as food security, disease control, access to clean water, and environmental sustainability.
However, there is reason to believe that not everything is lost in sub-Saharan Africa. Basu, Calamitsis and Ghura (2000) reporting for the IMF argue thus:
Africa is the world's poorest continent. But for the first time in a generation -amid all the bad news -there is hope for change. An increasing number of countries in sub-Saharan Africa are showing signs of economic progress, reflecting the implementation of better economic policies and structural reforms. These countries have successfully cut domestic and external financial imbalances, enhancing economic efficiency. They have given greater priority to public spending on health care, education, and other basic social services. In addition, there has been a growing movement toward more open and participatory forms of government that encourage cooperation between the state and civil society (Basu, Calamitsis & Ghura 2000) . Poor investment in education, social services and health care are some of the factors which discourage natives of subSaharan Africa from going back to their countries of birth after completing their higher degrees in foreign countries. However, there is evidence as shown by the IMF (2002) that such issues are being addressed by governments in the subSaharan region. Legal protection of intellectual capital and investment in intangible assets should also be equally addressed by governments in the sub-Saharan Africa. It is not that intellectual capital and intangible assets do not get any legal protection at all in sub-Saharan Africa. It is that there is not much evidence to show the type of legal protection that is provided to intellectual capital and intangible assets in the region.
Competent management
Competent management is prerequisite to creating value from knowledge-based and intangible assets. The ability to create value from intellectual assets is contingent on the management capabilities of individual firms and the implementation of appropriate business strategies. Leading firms have increased the efficiency of their research and development processes by linking internal research and development activities more closely to their business strategy and relying on external sources to gain access to complementary knowledge and round out technology portfolios (OECD 2007) . The likelihood of success also appears to increase when management ensures that, before research and development projects are initiated, there is clear customer demand for the new products or services and a profitable way to bring them to market (Jaruzelski & Dehoff 2007) . In the area of intellectual property, a number of firms have achieved considerable revenue growth through the adoption and active implementation of intellectual asset management procedures. These aim to realize value from patented inventions through licensing and sale, to transfer low-value patents to venture capital enterprises and to link patents better with innovation through incorporation into improved products and services (Moreno, Paci & Usai 2006) . Such techniques are particularly important in competitive industries where innovative products rapidly become commodities through follow-on innovation and imitation (OECD 2008) . At the microeconomic level, work on the impact of research and development, patents, human capital and software shows not only that the average returns to investments in intellectual assets can be large, but also that the value of many intellectual assets is highly skewed. For example, a small number of patents can account for the bulk of the value of firms' patent portfolios (Harhoff et al., 1999) .
The issue of competent management of intangible assets in sub-Saharan Africa is a little tricky. This is because in many sub-Saharan African countries, intangible assets are not very well understood and deciding on who can be a competent manager is not easy. The trend may be changing but in most sub-Saharan Africa countries, managers of most government enterprises are not appointed according to merit as opposed to one's connections in government.
Many research and development projects do not result in a successful new product or service, but the returns from successful projects can more than compensate. The role of management is to direct investment to areas of higher expected returns and develop processes that ensure that those returns are realized. There is now significant empirical work to support the view that effective use of intellectual assets and technologies depends on the quality of management. However, management practices, including management of human capital and technology, setting targets and reporting on performance, have been shown to vary widely both within and between countries and within industries (Bloom & van Reenen 2010) .
10.2 Policy challenges in creating and retaining value of intangible assets in sub-Saharan Africa In sub-Saharan Africa, creating innovations and value through the efficient use of intangible assets may be looked upon as being primarily the role of the private sector. However, public policy is important in facilitating an enabling environment for creating innovations and value through the efficient use of intangible assets. There is no doubt that better information on intellectual assets in the national accounts and corporate balance sheets would facilitate the implementation of more efficient public policies. Likewise both public policy and corporate strategy making would benefit from a better recognition of the impact of investing in intellectual assets to generate economic value by way of creating employment and generating taxes. As intellectual assets contribute a larger share of economic value, policy makers will be confronted with a growing need to balance the benefits of gaining control over them against the benefits of mobility and open access. Any discussion of policies in an area such as the monetization of intangibles must at least acknowledge the broader issues of innovation and economic competitiveness (Jarboe, Furrow & Athena Alliance, 2008 ). Jarboe and Furrow and Athena argue that areas such as macroeconomics, education, worker training, research and development funding, and entrepreneurship lay the groundwork for the creation and utilization of intangible assets. Innovation is, in part, predicated on these policies. However, other areas of policy, such as technology transfer, intellectual property rights, taxation, etc., directly impact the monetization process.
It is the contention of Jarboe, Furrow and Athena Alliance (2008) that the economic rules have changed, but public policy has not caught up. They argue that governments are struggling with ways to utilize information, foster development of intangibles, and promote innovation and competitiveness in this new economy. The new economy is interpreted to mean a knowledge-based economy. Policymakers are grappling with the urgent need to frame policy questions in light of the changing economic situation but they are yet to formulate sound policies on how to utilize information, knowledge and other intangibles. Issues of developing and utilizing information, managing intangibles, and fostering innovation underlie discussions on a variety of subjects, such as intellectual property rights, education and training policy, economic development, technology policy, and trade policy. Crafting new policies in these areas requires infusing a better understanding of intangibles and the information economy into the public debate.
As the nature of innovation becomes more collaborative, public policy makers in sub-Saharan Africa should formulate policies which allow and enable co-innovation across firms, and beyond national boundaries. Public policies in subSaharan Africa need to strike a proper balance between private and public goals. There is need for further exploring the trade-offs between open and controlled access to intellectual assets and their effects on business innovation and economic performance, especially in an environment that is quickly changing because of developments in information and communication technologies, especially with the Internet and high speed broadband communications networks. Access to the Internet in sub-Saharan Africa is low compared to other regions, but it can be improved. Public policy formulators in sub-Saharan Africa should be aware of the fact that easy availability of non-financial information about firms' intangible assets is consistent, comparable over time and across corporations, would allow investors to more easily assess future earnings and the risks associated with different investment opportunities. It may also contribute to making financial markets more efficient. Improved availability of information about intangible assets and company strategy also improves the ability of firms to secure funding at a lower cost of capital. Public policies in sub-Saharan Africa should take into account the diverse nature of intellectual assets, which also tend to vary by firm and by industry. There is no evidence that to date, best practices have been widely disseminated and governments in sub-Saharan Africa could play a role in helping to diffuse those pioneered by high-performance firms based in other regions of the world. Highlighting the potential benefits of disclosure may also encourage more companies to improve their disclosure practices as well as their internal management systems.
Innovation goes hand in hand with research and development, as well as science and technology. Any policies on innovation strategy should cover research and development and science and technology. In most sub-Saharan Africa countries, strategy still consists largely of statements of good intent and overambitious plans. Overall, science and technology policy exists largely on paper, and comes very low in the pecking order of government priorities. This differs greatly from the dynamic Asian developing countries (Amsden 2000; Lall 1996) , where technology upgrading and strategy have become important policy priorities. The most fundamental policy gap in sub-Saharan Africa is perhaps the lack of official appreciation of the importance of technology development to manufacturing growth and competitivenesswithout such appreciation clearly no effective strategies can be formulated or implemented. Governments in the region pay little attention to technological needs in industry or to the promotion of technological activity within firms or in support institutions. Not only does industry lack a technology culture, so do the governments in the region. Lall and Piettrobelli (2005) are of the opinion that no national technology system can function effectively unless such a culture is created.
Conclusion
There is no doubt that intangible assets are increasingly gaining importance in the modern knowledge economy. It is important to identify knowledge-based assets as they are invisible and intangible. Because of their nature, knowledgebased assets are not captured very well by any of the traditional measures, accounting or otherwise, that corporations and government departments master in their everyday operations. Sub-Saharan Africa may not be considered as part of the global knowledge economy, but effective development and deployment of intellectual assets in the region may fuel value creation both in terms of expansion of the stock of wealth and in the generation of current value through new or improved products and processes. One major challenge is that intangible assets are yet to be well measured and the value creation mechanism is not yet well understood, more so in sub-Saharan Africa. Failure to correctly assess the value of intangible assets as it happens in sub-Saharan Africa can lead to misallocation of resources and other inappropriate decisions by corporate and institutional managers, public policy makers and others. Policy makers in sub-Saharan Africa need to be educated on the importance of formulating public policies which promote the exploitation and use of knowledge-based assets.
Sub-Saharan Africa requires new business models. Intangible assets have proved to be important for innovation, and in particular non-technological innovation and other new forms of innovation. There is urgent need to examine the impact of intangible assets on the emergence of new business models in sub-Saharan Africa. Equally, intangible assets have the potential to play an important role in the increasing fragmentation of global value chains and in the globalization of business services. Corporations and researchers in sub-Saharan Africa should explore the relationship between intellectual assets, organisational learning and organizational change, with particular regard to value creation in the fast globalizing world economy.
Efforts to compile data series on intellectual assets and to assess returns to the related investments face the measurement challenges like definition of asset boundaries and determination of appropriate depreciation rates and deflators. For purposes of achieving comparability, conventions may need to be developed. Elsewhere, efforts are underway to better assess the measurement and policy dimensions of intangible assets at the national level. Governments and business leaders in sub-Saharan Africa recognize the potential economic importance of intangible assets. Consideration of intangible assets is a part of the path to a more complete understanding of economic developments and enhanced policy responses for the future, including with respect to such issues as growth, resource allocation, adjustment and competitiveness (OECD 2007) .
The discussion in this article suggests that in a knowledge economy, intangible assets are of immense importance in generating wealth and contributing to GDPs of countries around the world. Valuing knowledge-based and intangible assets is clearly not a straightforward exercise. Each valuation method prescribed by accountants is subject to strengths, weaknesses and complexities and yet none are able to provide a universally indisputable, accurate and reliable value. Although these values are not as robust as we would hope, it is certainly better to attempt to attribute value to intangible assets than classifying everything as either goodwill or organizational culture.
